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Study objectives: Associations between sleep problems and suicidality are increasingly
acknowledged, but prospective data from well-controlled long-term community studies
are lacking.
Methods: We analyzed data from a longitudinal cohort study with n = 591 young
adults from Zurich, Switzerland, prospectively followed from 1979 (age 20/21 years)
to 2008 (age 49/50 years). Twelve-month prevalence of various mental disorders,
socio-environmental confounders and sleep problems were carefully assessed with
semi-structured interviews at 7 assessment waves spanning overall a 30-year
observation period. Interviews were conducted with the “Structured Psychopathological
Interview and Rating of the Social Consequences of Psychological Disturbances for
Epidemiology” (SPIKE). The 12-month prevalence of sleep problems was graded
according to frequency and associated distress of reported symptoms. 12-month
prevalence of suicidality was classified as either mild (transient suicidal ideation) or severe
(self-harm, suicide attempts).
Results: Concurrently, and fully adjusted for several covariates, including mental
disorders, relative to no sleep problems there was an odds ratio (OR) of OR = 1.9
(95% confidence interval 1.4–2.5), OR = 3.3 (2.5–4.4), and OR = 1.9 (1.3–2.8)
for mild, moderate and severe sleep problems in association with suicidality. There
was no evidence for a prospective effect of broad sleep problems on subsequent
suicidality. Mild suicidality, but not severe suicidality, prospectively predicted subsequent
broad sleep problems in the fully adjusted multivariate model (adjusted OR = 1.5;
1.1–1.9). Disturbed sleep initiation, a proxy for insomnia, significantly predicted
subsequent suicidality (OR = 1.5; 1.1–1.9), whereas mild suicidality, but not
severe suicidality, significantly predicted subsequent insomnia (OR = 1.5; 1.1–2.0).
Rössler et al. Sleep Disturbances and Suicidality
Conclusions: Sleep problems and suicidality are longitudinally inter-related, which has
important implications for clinical practice. Most importantly, the causal pathways appear
to be bi-directional and independent of socio-demographics and concomitant mental
disorders. More research is needed to examine the possible biopsychosocial etiological
mechanisms linking suicidality to sleep problems.
Keywords: epidemiology, sleep, suicidality, depression, insomnia
INTRODUCTION
Suicide is worldwide a major problem, though the rates
vary considerably between countries (1, 2). Concerning burden
of disease, the impact of suicide is comparable to the impact
of cardio-vascular disease (2). Suicide attempts are 10 times
more frequent than suicide and the lifetime prevalence rates for
suicidal ideation lie around 40–50% in the general population
(3). Since Emile Durkheim suicidality is regarded a social-cultural
problem (4). Epidemiological surveys indeed indicate that apart
from socio-demographic indicators as age and gender, low social
support, childhood traumata and associated mental disorders
play a major role in the onset and course of suicidality (5–7).
Another risk factor associated with suicidality, which recently has
been described, are sleep disturbances (8, 9). There is a growing
body of evidence from clinical samples as well as community
samples that such disturbances are in fact associated with an
elevated risk for suicidality [for reviews, see references (10–
12)]. Therefore, sleep is an important topic in the public mental
health arena with a focus on preventive measures. It remains
unclear, however, if sleep disturbances stand alone as a risk factor
for suicidality or if suicidality has to be analyzed in a broader
context of mental disorders. Suicidality occurs in the presence
of mental disorders and both sleep disturbances and suicidal
ideation are important features of diagnosed depression, i.e.,
there is a substantial overlap between suicidality and depression.
However, previous research was either cross-sectional [e.g., (8,
13)] or did only focus on the prospective effect of sleep problems
on subsequent suicidality, but not on the reverse association [e.g.,
(9, 14)]. Moreover, previous research has predominantly focused
on insomnia, but not on sleep problems more generally [see for
instance the review by Winsper and Tang (15)].
Theoretical explanations concerning the connection between
sleep and suicidality are given less with respect to socio-cultural
and/or psychological factors but rather with biological factors.
As such, studies were conducted about sleep EEG irregularities
or sleep disordered breathing to analyse this relationship (10).
Other possible theoretical links between sleep disturbances and
suicidality are sought for in the serotonin metabolism, as—
aside from its possible role in mood disorders—serotonin has
an important role in regulating the induction and maintenance
of sleep (16). Other potential mechanisms focus on various
dysfunctions of the HPA axis (17).
In a recent analysis from a large and representative
epidemiological sample, it was demonstrated that sleep
disturbances are highly prevalent, i.e., up to 25% among
the young and middle-aged adults, and as such indeed
represent a serious public mental health problem (18). Here
we want to analyze the connection between sleep disturbances
and suicidality in another community sample in which the
participants have been assessed longitudinally over a 30-year
time span. Previous analyses from this community sample were
conducted to describe prevalence, course and comorbidity of
insomnia with depression (19), excessive daytime sleepiness (20),
and short sleep duration and obesity (21). In this paper, we test
the following three hypotheses: (i) are broad sleep problems and
suicidality bi-directionally related when the effect of common
mental disorders is accounted for, (ii) do sleep problems indeed
precede suicidality, and (iii) is there also evidence for a reverse
association, that is, does suicidality precede sleep problems.
METHODS
Participants and Sampling Procedure
The longitudinal Zurich Cohort Study comprised a cohort of
4,547 persons (2,201 males; 2,346 females) representative of the
canton of Zurich in Switzerland, who were screened in 1978
with the Symptom Checklist 90-Revised (SCL-90-R) (22) when
men were 19 and women 20 years old. In Switzerland, every
male person must undertake a military screening test at the
age of 19. Therefore, conscripts within a defined catchment
area comprise its respective, complete male age group. With
the consent of military authorities, but independent of their
screening procedure, we randomly screened 50% of all conscripts
of the canton of Zurich (refusal rate: 0.3%). Female participants
were identified from the complete electoral register of the canton
of Zurich. Again, 50% of them were randomly selected and
received questionnaires by mail (refusal rate: 25%). In order
to increase the probability of the development of psychiatric
syndromes, a stratified subsample of 591 subjects (292 males; 299
females) was selected for interview, with two-thirds consisting of
high-scorers, that is, people with increased psychopathological
symptom load as defined by the 85th percentile or more of the
Global Severity Index (GSI) of the SCL-90-R and a random
sample of those with scores below the 85th percentile of the
GSI. Such a two-phase approach consisting of initial screening
and subsequent interview with a stratified subsample is an
established procedure in epidemiological research (23). For more
information, see also reference (24). The seven interview waves
were conducted in 1979, 1981, 1986, 1988, 1993, 1999, and 2008.
The participant flow is shown in Figure 1.
The Zurich Cohort Study was approved by the ethics
committee of the canton of Zurich (KEK) as fulfilling all ethical,
legal and data privacy protection requirements and is in strict
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accordance with the declaration of Helsinki of theWorldMedical
Association. All participants gave their written informed consent.
Due to strict data protection requirements based on Swiss
legislation effective at the time of study inception, we cannot
make the data freely available. However, full analysis scripts and
original data outputs can be obtained from the first author upon
request for validation and reproduction of the results.
Instruments and Measures
Interviews were conducted with the “Structured
Psychopathological Interview and Rating of the Social
Consequences of Psychological Disturbances for Epidemiology”
(SPIKE) (24). This semi-structured interview was specifically
developed for epidemiological surveys in psychiatry and
captures socio-demography, environmental conditions,
somatic syndromes, psychopathology and social functioning.
The interview includes 29 sections corresponding to major
organ systems, functions, and disorders: stomach, intestines,
respiration, heart, circulation, back, headache, allergies, pain,
sleep, appetite, menstruation, sexuality, panic, anxiety, phobias,
FIGURE 1 | Participant flow.
hypochondriasis, depression, hypomania, obsessive-compulsive
syndromes, posttraumatic stress, suicidality, and substance
use disorders. Its excellent reliability and validity have been
reported in detail previously (19, 25). The inter-rater reliability
of the SPIKE showed κs of 0.89 and 0.91 for the symptoms of
depression (including insomnia) and anxiety and of 0.90 for the
corresponding syndromal diagnoses. Validity has been assessed
by comparing physician ratings and medical records with the
SPIKE diagnoses among 140 patients drawn from psychiatric
clinics or social-psychiatric services in the canton of Zurich and
from a local hospital.
All interviews were administered by trained and supervised
clinical psychologists or psychiatrists. As described in detail
elsewhere (26), the 12-month prevalence rates of mental
disorders were assessed according to DSM criteria: 1979–1986
by DSM-III, 1988–1993 by DSM-III-R, and 1999–2008 by DSM-
IV. This was the case for major depressive disorders, generalized
anxiety disorder (GAD), panic disorder, all phobias, and
substance-use disorder. Obsessive-compulsive disorder (OCD)
was always diagnosed according to DSM-III-R. For the present
study we collapsed episodes of unipolar and bipolar depression
into a diagnosis ofmood disorder. Panic disorder, specific phobia,
social phobia and agoraphobia as well as OCD were combined
into an umbrella diagnosis of anxiety disorder. Alcohol as well as
drug abuse or dependence was collapsed into a single diagnosis
of substance-use disorder.
The 12-month prevalence of sleep problems was graded
according to frequency (number of symptomatic days during the
past 12 months, thus 1–365) and associated distress (rated on
a visual analog scale from 0 to 100) at each assessment wave.
Sleep problems were present if at least one of the following 10
items was endorsed: (1) trouble to get up in the morning, (2)
difficulties to fall asleep, (3) awakening during night, (4) early
awakening, (5) worrying not being able to sleep at night (not
assessed in 1979 and 1981), (6) partially too much sleep (not
assessed in 1979 and 1981), (7) being tired very early in the
evening (not assessed in 1979 and 1981), (8) anxiety states during
the night, (9) awakening with fear from nightmares (not assessed
in 1979 and 1981), and (10) falling asleep unintentionally, e.g.,
FIGURE 2 | Prevalence of suicidality and sleep problems across a 30-year observation period.
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during movies or meetings (not assessed in 1979 and 1981). We
applied the following algorithm to provide a severity gradient:
12-month prevalence of sleep problems were defined as mild if
frequency of any symptom was 1–7 days and associated distress
1–60, or if frequency 8–30 days and distress 1–30. A moderate
syndrome was defined as frequency 1–7 days and distress 61–
100, frequency 8–30 days and distress 31–60, or if frequency 31–
365 and distress 1–30. Finally, a severe syndrome was defined as
present if frequency 8–30 days and distress 61–100, if frequency
31–365 days and distress 31–100. Note that frequency and
distress were not assessed for each symptom separately, but only
for the presence of one of more symptoms. Disturbed sleep
initiation was defined as present when the item “I had difficulties
to fall asleep” was endorsed. Disturbed sleep initiationwas chosen
because it is a valid proxy of insomnia and the most researched
specific sleep problem.
Twelve-month prevalence of suicidality was evaluated
independently of depression, also at each wave based on five
dichotomous items (i.e., present vs. absent): (1) I wouldn’t mind
being dead; (2) I had transient thoughts of harming myself;
(3) I had serious persisting thoughts of harming myself; (4) I
had clear and precise ideas of how to commit suicide; and (5) I
made a suicide attempt. Items (1 and 2) were categorized as mild
suicidality, and items (3–5) as severe suicidality. We preferred
to assess both sleep problems and suicidality continuously (i.e.,
graded by severity), because it is now well established that
psychopathology is dimensional by nature (27, 28). Assessing
these syndromes as dichotomous diagnoses would result in loss
of information and hence in a significant reduction of validity
and reliability (29).
Statistical Analysis
For the longitudinal analyses of repeated measures of sleep
problems and suicidality we fitted a series of Generalized
Estimating Equations (GEE) (30), where sleep problems were
included as the independent variable and suicidality as the
dependent variable, though, worthy of note, these associations
were concurrent and bi-directional. GEEmodels were introduced
to fit regression analyses that account for within-subject
correlation, which is an inherent part of longitudinal studies
that rely on repeated outcome measures. The GEE approach
uses weighted combinations between a predictor variable and
repeated outcomes that account for varying observations, e.g., a
disorder being present vs. absent, within a person across time.
GEE use all available data and estimate missing values under
the assumption of Missing Completely at Random (MCAR)
(31). Prerequisite to the application of GEE was therefore a
thorough missing value analysis, which revealed that both sleep
problems and suicidality met the criteria of MCAR according
to Little’s MCAR test (χ2 = 322.4, df = 292, p = 0.107).
Based on the probability density function of the outcome we
applied multinomial distribution with cumulative logit link-
function. The within-subject covariance was specified with the
“unstructured” correlation type to avoid having any constraints
on the covariance structure and a robust sandwich estimator was
used to reduce the effects of outliers and influential observations.
Prospective time-lagged associations were computed by relating
the predictor variable at time point t to the outcome variable
at t + 1. That is, sleep problems in 1979 were related to
suicidality in 1981, sleep problems in 1981 to suicidality in
1986, and so on. In addition to examining the prospective
effect of sleep problems on subsequent suicidality, we also
tested for the reverse association, i.e., the prospective effect
of suicidality at time point t on sleep problems at t +
1. All analyse were conducted with SPSS version 24 for
Windows.
RESULTS
Across the whole 30-year observation period the final retention
rate was 57%. The initial distribution above and below the
85th percentile of the GSI did not change over the seven
interview waves, although dropouts were more common among
extremely high or low scorers on the GSI (32). We repeated
those dropout analyses for the last interview in 2008 and
found that dropouts did not differ significantly in their socio-
economic status and education at onset of the study from
subjects who remained in the study. Neither was there a
difference in initial psychopathologic impairment according to
the nine SCL-90-R subscales, but there were slightly more
dropouts among males (OR = 1.82; 95%-CI = 1.31–2.53;
p< 0.001).
A full description of all variables included in this paper
is given in the Supplementary Table 1. The development
of both sleep problems and suicidality from age 20/21 to
49/50 is indicated in Figure 2. The prevalence of both sleep
problems and suicidality varied significantly across time (both
p < 0.001). The prevalence of sleep problems increased steadily
with age, while suicidality decreased from age 20/21 to 40/41
and increased afterwards again to the age 49/50. According to
bivariate GEE analyses, both sleep problems (OR = 1.46, 95%-
CI = 1.21–1.76, p < 0.001) and suicidality (OR = 1.34, 95%-
CI = 1.03–1.75, p = 0.014) were slightly more prevalent in
women. Having children increased the risk of sleep problems
(OR = 1.41, 95%-CI = 1.20–1.66, p < 0.001), but reduced
the risk of being suicidal (OR = 0.58, 95%-CI = 0.46–
0.74, p < 0.001). Sleep problems were significantly related
to concurrent mood disorders (OR = 2.79, 95%-CI = 2.27–
3.43), anxiety disorders (OR = 2.29, 95%-CI = 1.92–2.72),
and substance-use disorders (OR = 1.54, 95%-CI = 1.23–
1.92). Likewise, suicidality was strongly related to concurrent
mood disorder (OR = 4.71, 95%-CI = 3.59–6.19), and, to a
lesser extent, to anxiety (OR = 2.15, 95%-CI = 1.69–2.73) and
substance-use (OR = 1.55, 95%-CI = 1.18–2.04) disorders.
These preliminary results emphasize the need to adjust for these
important confounders.
We then tested the concurrent bi-directional associations
between sleep problems and suicidality longitudinally across
time (Table 1). It is shown that sleep problems relate to
increased suicidality, with mild sleep problems relating to
more suicidality than no sleep problems, and moderate sleep
problems relating to higher suicidality than mild sleep problems.
However, severe sleep problems did not significantly differ
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TABLE 1 | Longitudinal concurrent associations between sleep problems and suicidality.
Models and included predictor variables Model effects
X2(df); p
Estimates of sleep
problems
OR 95% CI
1: Sleep problems 97.4(3); p < 0.001 Severe
Moderate
Mild
No
2.46
3.61
1.71
Ref.
1.74; 3.46
2.75; 4.73
1.31; 2.24
2: Sleep problems
Time/age
Sex
Education
Parental income
Children
92.3 (3); p < 0.001
28.2 (6); p < 0.001
6.5 (1); p = 0.011
0.2 (2); p = 0.890
1.6 (2); p = 0.449
4.5 (1); p = 0.034
Severe
Moderate
Mild
No
2.85
3.60
1.95
Ref.
1.98; 4.10
2.70; 4.82
1.49; 2.54
3: Sleep problems
Time/age
Sex
Education
Parental income
Children
Mood disorder
Anxiety disorder
SUD
72.6 (3); p < 0.001
50.9 (6); p < 0.001
2.0 (1); p = 0.159
0.6 (2); p = 0.742
2.3 (2); p = 0.321
2.9 (1); p = 0.091
109.5 (1); p < 0.001
21.1 (1); p < 0.001
10.3 (1); p = 0.001
Severe
Moderate
Mild
No
1.87
3.27
1.88
Ref.
1.26; 2.79
2.47; 4.35
1.42; 2.49
TABLE 2 | Longitudinal prospective effects of suicidality (predictor) on subsequent sleep problems (outcome).
Models and included predictor variables Model effects
X2 (df); p
Estimates of suicidality OR 95% CI
1: Suicidality 6.8 (2); p = 0.033 Severe
Mild
No
0.91
1.35
Ref.
0.65; 1.28
1.06; 1.72
2: Suicidality
Time/age
Sex
Education
Parental income
Children
11.3 (2); p = 0.003
66.4 (5); p < 0.001
8.4 (1); p = 0.004
4.8 (2); p = 0.089
1.0 (2); p = 0.594
0.1 (1); p = 0.792
Severe
Mild
No
1.16
1.53
Ref.
0.81; 1.66
1.19; 1.97
3: Suicidality
Time/age
Sex
Education
Parental income
Children
Mood disorder
Anxiety disorder
SUD
8.9 (2); p = 0.012
56.8 (5); p < 0.001
9.4 (1); p = 0.002
5.0 (2); p = 0.084
1.0 (2); p = 0.600
(1); p = 0.742
2.2 (1); p = 0.137
0.3 (1); p = 0.577
4.4 (1); p = 0.037
Severe
Mild
No
1.04
1.47
Ref.
0.72; 1.51
1.14; 1.90
from moderate sleep problems. This pattern held true in the
simple bivariate model (model 1) as well as when adjusted
for socio-demographics (model 2) and concomitant mood,
anxiety and substance-use disorders (model 3). Interaction
effects between sleep problems and either mood, anxiety,
or substance-use disorders or sex were not significant (all
p> 0.18).
Next we tested prospective associations, that is, whether
one syndrome at time t was able to predict the other
syndrome at t + 1. We first examined, whether sleep problems
prospectively predicted subsequent suicidality, but found no
effect in the unadjusted model (Wald χ2 = 3.8, df = 3,
p = 0.287) and all others (all p > 0.2). In a second
step we examined whether suicidality would prospectively
predict subsequent sleep problems, which consistently yielded
significant results (Table 2). However, irrespective of the control
variables included in the model (see model 1–3), only mild
suicidality prospectively predicted sleep problems, but not severe
suicidality.
We additionally ran sensitivity analyses where we used
disturbed sleep initiation (coded as present vs. absent) instead
of broad sleep problems (coded according to severity). The
bi-directional associations were substantial and almost
identical to those reported in Table 1 (data upon request).
The prospective effect of disturbed sleep initiation on
subsequent suicidality was significant in both the unadjusted
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TABLE 3 | Longitudinal prospective effects of disturbed sleep initiation (predictor) on subsequent suicidality (outcome).
Models and included predictor variables Model effects
X2 (df); p
Estimates of DSI OR 95% CI
1: Disturbed sleep initiation 10.3 (1); p = 0.001 Yes
No
1.50
Ref.
1.17; 1.92
2: Disturbed sleep initiation
Time/age
Sex
Education
Parental income
Children
8.5 (1); p = 0.004
16.5 (5); p = 0.006
8.2 (1); p = 0.004
3.1 (2); p = 0.217
2.0 (2); p = 0.363
3.1 (1); p = 0.078
Yes
No
1.51
Ref.
1.14; 1.99
3: Disturbed sleep initiation
Time/age
Sex
Education
Parental income
Children
Mood disorder
Anxiety disorder
SUD
7.5 (1); p = 0.006
19.9 (5); p = 0.001
7.9 (1); p = 0.005
3.5 (2); p = 0.173
2.3 (2); p = 0.314
3.2 (1); p = 0.072
0.9 (1); p = 0.333
2.1 (1); p = 0.151
1.6 (1); p = 0.203
Yes
No
1.47
Ref.
1.12; 1.93
DSI, Disturbed Sleep Initiation.
TABLE 4 | Longitudinal prospective effects of suicidality (predictor) on subsequent disturbed sleep initiation (outcome).
Models and included predictor variables Model effects
X2 (df); p
Estimate of suicidality OR 95% CI
1: Suicidality 14.2 (2); p = 0.001 Severe
Mild
No
1.08
1.61
Ref.
0.74; 1.58
1.26; 2.07
2: Suicidality
Time/age
Sex
Education
Parental income
Children
11.5 (2); p = 0.003
47.8 (5); p < 0.001
1.1 (1); p = 0.287
3.5 (2); p = 0.171
1.0 (2); p = 0.595
1.1 (1); p = 0.297
Severe
Mild
No
1.21
1.56
Ref.
0.81; 1.81
1.20; 2.03
3: Suicidality
Time/age
Sex
Education
Parental income
Children
Mood disorder
Anxiety disorder
SUD
8.3 (2); p = 0.016
46.3 (5); p < 0.001
0.9 (1); p = 0.338
3.6 (2); p = 0.163
1.1 (2); p = 0.578
1.2 (1); p = 0.264
1.8 (1); p = 0.175
0.5 (1); p = 0.480
0.5 (1); p = 0.495
Severe
Mild
No
1.11
1.49
Ref.
0.73; 1.68
1.14; 1.96
crude model and when adjusted for socio-demographics
and concomitant mental disorders (Table 3). Moreover,
consistent with the findings concerning broad sleep problems
detailed above, mild suicidality, but not severe suicidality,
prospectively related to subsequent disturbed sleep initiation
(Table 4).
DISCUSSION
The research question under investigation here focuses on
the relationship between sleep problems and suicidality. The
data basis for this analysis was a longitudinal cohort study
with seven assessment waves over a 30-year time period in a
representative community sample of adults at increased risk
of mental disorders. The longitudinal long-term design of our
study offers a unique opportunity to analyse the complex
relationship between sleep problems and suicidality exceeding
previous analyses which rely mostly on cross-sectional data
or short-term longitudinal studies. In contrast to previous
studies on this subject, which relied on narrowly defined
clinical samples [e.g., (8, 9, 14)], the present longitudinal study
is based on a less restrictive population-based community
sample.
At first sight, looking at the relationship between sleep
problems and suicidality with respect to age, there seems to
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be a negative correlation: on a population level the prevalence
rates of sleep problems increase steadily with age while the
prevalence rates of suicidality decrease from age 20/21 to 40/41
with a small increase at age 49/50. This is not so on an
individual level. Based on a series of GEE, we found that the
more severe the sleep problems are, the more pronounced
is suicidality, but severe sleep problems did not relate to
increased suicidality relative to moderate sleep problems both
unadjusted and when adjusted for socio-demographic and
mental disorders. We cannot make conclusions about the
direction of this relationship, but a clinician would know
that both directions are plausible as sleepless people tend
to ruminate, and doubtless suicidal ideas will lead to sleep
problems (10). Most importantly, the association between
sleep problems and suicidality persists even if we control
for socio-demographics and in particular for accompanying
mood, anxiety, or substance-use disorders. This clarifies that
sleep problems are not just an accompanying symptom
of underlying mental disorders, but stand for themselves
(12).
Analyzing the longitudinal relationship over a 30-year
time period we could not identify a significant prospective
effect of broad sleep problems on subsequent suicidality
as reported by others based on clinical samples (9, 14),
but surprisingly identified a reversed relationship, i.e.,
preceding suicidality on subsequent sleep problems. This
is the more surprising as the time intervals analyzed reach
from 2 to 10 years. However, it needs to be considered that
only mild suicidality prospectively related to subsequent
broad sleep problems and disturbed sleep initiation, but
not severe suicidality. This is an unexpected finding that
warrants further examination. A possible explanation is that
mild suicidality, i.e., suicidal ideation, is a rather enduring,
trait-like phenomenon, whereas severe suicidality, i.e., self-
harm and suicide attempts, is a transient, time-limiting
phenomenon.
In contrast to broad sleep problems, when we break down
the syndrome to a single symptom of insomnia, we found a
relationship between disturbed sleep initiation and subsequent
suicidality as reported in the literature (9, 14, 15). This effect
is significant when controlled in particular for concomitant
mental disorders, which bolsters the view expressed above that
sleep problems have public health significance independent
of mental disorders and that they should be assessed in
addition to psychopathology. These findings are consistent
with a previous study using the same data which found a
prospective effect of insomnia on subsequent depression (19).
Thus, it appears that disturbed sleep initiation, or insomnia,
does not only precede depression symptoms generally, but
also specifically suicidality, which is a marker of severe
depression.
We acknowledge the following limitations: Firstly, though
carefully evaluated with semi-structured interviews, all
measures applied in this study basically relied on self-
report. Laboratory-based data on sleep characteristics are
certainly worthwhile to include in future epidemiologic
research. Secondly, we were not able to examine possible
causal mechanisms. To establish etiological pathways,
future research needs to carefully assess neurobiological
and psychosocial mediators. Thirdly, the time gap between
certain assessment waves was up to 10 years in the present study,
which conveys some uncertainty due to multiple uncontrolled
confounders that could have occurred during those long time
periods.
CONCLUSIONS
From a clinical point of view our study makes clear how
important it is to have a close eye on both the syndromes
of sleep disturbances and suicidality. Though the two
syndromes are inter-related, there is not a clear linear-
by-linear association, since, for unknown reasons, sleep
problems in general and disturbed sleep initiation specifically,
appears to relate more consistently to mild suicidality than
to severe suicidality. Differentiating symptoms such as
suicidal ideation and rumination from acute self-harm and
suicide attempts could therefore constitute an interesting
avenue for future research. A clinician always should address
both syndromes in therapy as obviously sleep problems, in
particular symptoms of insomnia, can aggravate suicidality
and suicidality can have a deleterious effect on sleep. Securing
sleep could decrease suicidality and therapeutically addressing
suicidality should improve subsequent sleep problems. All
in all, we can say that there seems to be an underlying
pathomechanism, which establishes such a relationship
not only on the short term but partly also on the long
run.
AUTHOR CONTRIBUTIONS
The manuscript represents original work which has not been
submitted or published elsewhere. WR, JA, VA-G, and MH
made substantial contributions in the acquisition of the data.
MH and WR analyzed the data. All authors have participated
in the concept and drafting of the article, in the interpretation
of the data and in revising the article critically in regards
to its intellectual content. All authors approved the final
version of the manuscript and take public responsibility for its
content.
ACKNOWLEDGMENTS
This work was supported by the Swiss National Science
Foundation (Grant number 32-50881.97).
SUPPLEMENTARY MATERIAL
The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyt.
2018.00320/full#supplementary-material
Frontiers in Psychiatry | www.frontiersin.org 7 July 2018 | Volume 9 | Article 320
Rössler et al. Sleep Disturbances and Suicidality
REFERENCES
1. Ajdacic-Gross V, Weiss MG, Ring M, Hepp U, Bopp M, Gutzwiller F,
et al. Methods of suicide: international suicide patterns derived from the
WHO mortality database. Bull World Health Organ. (2008) 86:726–32.
doi: 10.2471/BLT.07.043489
2. De Leo D, Milner A, Fleischmann A, Bertolote J, Collings S, Amadeo S, et al.
TheWHO START study: suicidal behaviors across different areas of the world.
Crisis (2013) 34:156–63. doi: 10.1027/0227-5910/a000193
3. World Health Organization. Preventing Suicide: A Global Imperative. Geneva:
World Health Organization (2014).
4. Durkheim E. Le suicide. Paris: Quadrige (2002).
5. Angst J, Hengartner MP, Rogers J, Schnyder U, Steinhausen HC, Ajdacic-
Gross V, et al. Suicidality in the prospective Zurich study: prevalence, risk
factors and gender. Eur Arch Psychiatry Clin Neurosci. (2014) 264:557–65.
doi: 10.1007/s00406-014-0500-1
6. Bertolote JM, Fleischmann A. Suicide and psychiatric diagnosis: a worldwide
perspective.World Psychiatry (2002) 1:181–5.
7. Hoven CW, Mandell DJ, Bertolote JM. Prevention of mental ill-health
and suicide: public health perspectives. Eur Psychiatry (2010) 25:252–6.
doi: 10.1016/j.eurpsy.2010.01.011
8. Bernert RA, Joiner TE, Jr., Cukrowicz KC, Schmidt NB, Krakow B. Suicidality
and sleep disturbances. Sleep (2005) 28:1135–41. doi: 10.1093/sleep/28.9.1135
9. Li SX, Lam SP, Zhang J, Yu MW, Chan JW, Chan CS, et al. Sleep disturbances
and suicide risk in an 8-year longitudinal study of schizophrenia-spectrum
disorders. Sleep (2016) 39:1275–82. doi: 10.5665/sleep.5852
10. Bernert RA, Joiner TE. Sleep disturbances and suicide risk: a
review of the literature. Neuropsychiatr Dis Treat. (2007) 3:735–43.
doi: 10.2147/NDT.S1248
11. Malik S, Kanwar A, Sim LA, Prokop LJ, Wang Z, Benkhadra K, et al. The
association between sleep disturbances and suicidal behaviors in patients with
psychiatric diagnoses: a systematic review and meta-analysis. Syst Rev. (2014)
3:18. doi: 10.1186/2046-4053-3-18
12. Norra C, Richter N, Juckel G. Sleep disturbances and suicidality: a common
association to look for in clinical practise and preventive care. EPMA J. (2011)
2:295–307. doi: 10.1007/s13167-011-0101-2
13. Nadorff MR, Nazem S, Fiske A. Insomnia symptoms, nightmares, and
suicidal ideation in a college student sample. Sleep (2011) 34:93–8.
doi: 10.1093/sleep/34.1.93
14. Li SX, Lam SP, Yu MW, Zhang J, Wing YK. Nocturnal sleep disturbances
as a predictor of suicide attempts among psychiatric outpatients: a clinical,
epidemiologic, prospective study. J Clin Psychiatry (2010) 71:1440–6.
doi: 10.4088/JCP.09m05661gry
15. Winsper C, Tang NK. Linkages between insomnia and suicidality: prospective
associations, high-risk subgroups and possible psychological mechanisms. Int
Rev Psychiatry (2014) 26:189–204. doi: 10.3109/09540261.2014.881330
16. Monti JM. Serotonin control of sleep-wake behavior. Sleep Med Rev. (2011)
15:269–81. doi: 10.1016/j.smrv.2010.11.003
17. McCall WV, Black CG. The link between suicide and insomnia:
theoretical mechanisms. Curr Psychiatry Rep. (2013) 15:389.
doi: 10.1007/s11920-013-0389-9
18. Rossler W, AjdacicGross V, Glozier N, Rodgers S, Haker H, Muller M. Sleep
disturbances in young and middle-aged adults-Empirical patterns and related
factors from an epidemiological survey. Compr Psychiatry (2017) 78:83–90.
doi: 10.1016/j.comppsych.2017.07.009
19. Buysse DJ, Angst J, Gamma A, Ajdacic V, Eich D, Rossler W.
Prevalence, course, and comorbidity of insomnia and depression
in young adults. Sleep (2008) 31:473–80. doi: 10.1093/sleep/31.
4.473
20. Hasler G, Buysse DJ, Gamma A, Ajdacic V, Eich D, Rossler W, et al.
Excessive daytime sleepiness in young adults: a 20-year prospective
community study. J Clin Psychiatry (2005) 66:521–9. doi: 10.4088/JCP.v66
n0416
21. Hasler G, Buysse DJ, Klaghofer R, Gamma A, Ajdacic V, Eich D, et al. The
association between short sleep duration and obesity in young adults: a
13-year prospective study. Sleep (2004) 27:661–6. doi: 10.1093/sleep/27.4.661
22. Derogatis LR. Symptom Checklist 90, R-Version Manual I: Scoring,
Administration, and Procedures for the SCL-90. Baltimore, MD: Johns
Hopkins Press (1977).
23. Dunn G, Pickles A, Tansella M, Vazquez-Barquero JL. Two-phase
epidemiological surveys in psychiatric research. Br J Psychiatry (1999)
174:95–100. doi: 10.1192/bjp.174.2.95
24. Angst J, Dobler-Mikola A, Binder J. The Zurich study–a prospective
epidemiological study of depressive, neurotic and psychosomatic syndromes.
I. Problem, methodology. Eur Arch Psychiatry Neurol Sci. (1984) 234:13–20.
doi: 10.1007/BF00432878
25. Angst J, Gamma A, Neuenschwander M, Ajdacic-Gross V, Eich D, Rossler
W, et al. Prevalence of mental disorders in the Zurich Cohort Study: a
twenty year prospective study. Epidemiol Psichiatr Soc. (2005) 14:68–76.
doi: 10.1017/S1121189X00006278
26. Angst J, Paksarian D, Cui L, Merikangas KR, Hengartner MP, Ajdacic-Gross
V, et al. The epidemiology of common mental disorders from age 20 to 50:
results from the prospective Zurich cohort Study. Epidemiol Psychiatr Sci.
(2016) 25:24–32. doi: 10.1017/S204579601500027X
27. HaslamN,Holland E, Kuppens P. Categories versus dimensions in personality
and psychopathology: a quantitative review of taxometric research. Psychol
Med. (2012) 42:903–20. doi: 10.1017/S0033291711001966
28. Hengartner MP, Lehmann SN. Why psychiatric research must abandon
traditional diagnostic classification and adopt a fully dimensional scope:
two solutions to a persistent problem. Front Psychiatry (2017) 8:101.
doi: 10.3389/fpsyt.2017.00101
29. Markon KE, Chmielewski M, Miller CJ. The reliability and validity of discrete
and continuous measures of psychopathology: a quantitative review. Psychol
Bull. (2011) 137:856–79. doi: 10.1037/a0023678
30. Zeger SL, Liang KY, Albert PS. Models for longitudinal data: a
generalized estimating equation approach. Biometrics (1988) 44:1049–60.
doi: 10.2307/2531734
31. Twisk JWR. Applied Longitudinal Data Analysis for Epidemiology: A Practical
Guide. Cambridge: Cambridge University Press (2003).
32. Eich D, Ajdacic-Gross V, Condrau M, Huber H, Gamma A, Angst J, et al. The
Zurich Study: participation patterns and Symptom Checklist 90-R scores in
six interviews, 1979-99. Acta Psychiatr Scand Suppl. (2003) 108:11–4.
Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.
Copyright © 2018 Rössler, Angst, Ajdacic-Gross, Haker, Berrouiguet, Ujeyl, Glozier
and Hengartner. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (CC BY). The use, distribution or
reproduction in other forums is permitted, provided the original author(s) and the
copyright owner(s) are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.
Frontiers in Psychiatry | www.frontiersin.org 8 July 2018 | Volume 9 | Article 320
